Two subpopulations of alpha 1-adrenergic receptors with high and low affinity for agonists: short-term exposure to agonists reduced the high-affinity sites.
Short-term receptor regulation by agonists is a well-known phenomenon for a number of receptors, including beta-adrenergic receptors, and has been associated with receptor changes revealed by radioligand binding. In the present study, we investigated the rapid changes in alpha 1-adrenergic receptors induced by agonists. alpha 1-receptors were studied on DDT1 MF-2 smooth muscle cells (DDT1-MF-2 cells) by specific [3H]prazosin binding. In competition binding on membranes and on intact cells at 4 degrees C or at 37 degrees C in 1-min assays, agonists competed for a single class of sites with relatively high affinity. By contrast, in equilibrium binding at 37 degrees C on intact cells agonists competed with two receptor forms (high- and low-affinity). We quantified the receptors in the high-affinity form by measuring the [3H]prazosin binding inhibited by 20 microM norepinephrine (this concentration selectively saturated the high-affinity sites). The low-affinity sites were measured by subtracting the binding of [3H]prazosin to the high-affinity sites from the total specific binding. High-affinity receptors were 85% of the total sites in binding experiments at 4 degrees C, but only 30% at 37 degrees C. On DDT1-MF-2 cells preequilibrated with [3H]prazosin at 4 degrees C, and then shifted to 37 degrees C for a few minutes, norepinephrine selectively reduced the high-affinity sites by 30%. We suggest that at 4 degrees C it is the native form of alpha 1-receptors that is measured, with most of the sites in the high-affinity form, while during incubation at 37 degrees C the norepinephrine present in the binding assay converts most of the receptors to an apparent low-affinity form, so that they are no longer recognized by 20 microM norepinephrine. The nature of this low-affinity form was further investigated. On DDT1-MF-2 cells preincubated with the agonist and then extensively washed at 4 degrees C (to maintain the receptor changes induced by the agonist) the number of receptors recognized by [3H]prazosin at 4 degrees C was reduced by 38%. After fragmentation of the cells, the number of receptors measured at 4 degrees C was the same in control and norepinephrine-treated cells, suggesting that the disruption of cellular integrity might expose the receptors which are probably sequestered after agonist treatment. In conclusion, the appearance of the low affinity for agonists at 37 degrees C may be due to the agonist-induced sequestration of alpha 1-adrenergic receptors, resulting in a limited accessibility to hydrophilic ligands.